The authors report differential item functioning (DIF) between Black and White participants completing the 60-item Padua Inventory (PI) for obsessive-compulsive disorder (OCD). The authors use an Internet-generated sample that included 105 Blacks, 67 Hispanics, 582 Whites, and 136 additional participants reporting an OCD diagnosis. Factor analysis replicated prior work indicating the PI consists of four factors: contamination fears, checking behaviors, impaired control over thoughts, and fear of losing control over impulses. On the contamination subscale, nonclinical Black and Hispanic mean scores were as high as the OCD group. Comparing Blacks to Whites, the authors applied an item response theory, DIFgraded response model to each factor and found significant DIF on eight items, with biased items in each factor. Results suggest that extraneous factors contribute to racial differences on scores. Cultural practices and fear of being negatively stereotyped may contribute to item bias.
OBSESSIVE-COMPULSIVE DISORDER (OCD) INSTRUMENTS
OCD is often identified by mental health professionals and researchers through the use of screening tools, such as questionnaires or checklists that ask patients about obsessive and compulsive symptoms. For U.S. minority groups, such as African Americans, assessment techniques for OCD have not been the subject of much scientific inquiry. Only three studies have examined racial differences in the prevalence of OCD, and the results are inconsistent. The most extensive data regarding this issue come from the Epidemiologic Catchment Area (ECA) project, which reported that the lifetime prevalence of OCD among Blacks was significantly lower than among Whites (Karno, Golding, Sorenson, & Burnam, 1988) . Two smaller studies found differences in the opposite direction (Faberga, Mezzich, & Ulrich, 1988; Valleni-Basile et al., 1996) . Several methodological factors may account for these discrepancies, including the investigators' choice of instruments and the fact that there has been little research done on the validity of these instruments for minority groups.
The Maudsley Obsessional Compulsive Inventory (MOCI; Hodgson & Rachman, 1977) was found to lack predictive validity for African Americans when administered to a large sample of college students, in part because of overendorsement of cleaning and checking items (Thomas, Turkheimer, & Oltmanns, 2000) . The 13-item National Anxiety Disorders Screening Day (NADSD) instrument was assessed based on data from a large sample of patients from five ethnic groups (Ritsher, Stuening, Hellman, & Guardino, 2002) . A six-factor model fit the data very well for Whites, but some areas of the model did not fit as well for certain ethnic groups. For example, within the three-item OCD scale, the question about compulsions was problematic because it loaded on a different factor for Blacks, as did some items on Post-Traumatic Stress Disorder and Generalized Anxiety Disorder scales. Blacks were also more likely to report OCD symptoms in this study.
THE PADUA INVENTORY (PI)
The goal of this study was to examine the psychometric properties of another important OCD questionnaire, the PI (Sanavio, 1988) , and to examine some hypotheses for observed racial differences in item functioning. Sanavio (1988) reported that the PI is reliably correlated with other measures of OCD and also discriminates between participants with OCD versus related conditions, such as other anxiety disorders. The inventory consists of 60 polytomously scored items, each with five response levels. Participants rate each question based on the level of distress it produces (0 = not at all, 4 = very much). The PI evaluates a person's tendency to worry and doubt (obsessions) and perform behaviors intended to ward off those doubts (compulsions), in four main areas: (a) contamination, (b) checking, (c) impaired control over mental activities, and (d) worries about losing control over one's behaviors. The test is scored by summing the responses to each of the 60 questions.
ASSESSING BIAS
Although correlations among tests and factor analysis can provide some information about scale equivalence, item response theory offers a method for examining equivalence by studying psychometric item bias, or differential item functioning (DIF). Each item in a unidimensional scale is analyzed to determine how likely participants in two groups (e.g., Black and White participants in the current study) are to endorse a response category, conditional on their score on the latent trait being measured by the scale. DIF is defined as the unexpected difference in response to a test item between two groups, once the attrib-ute the test is measuring (in this case an OCD-related anxiety trait) is held constant. Although DIF traditionally refers to items in educational or intelligence tests, the concept can also apply to other psychological measures. This approach has been used recently in the cross-cultural analysis and foreign language equivalence of psychological measures for depression, psychopathy, and posttraumatic stress (Azocar, Arean, Miranda, & Munoz 2001; Cooke, Kosson, & Michie, 2001; Orlando & Marshall, 2002) .
METHOD

Participants
Information was gathered from participants using an online multiple-choice questionnaire, which was presented when individuals followed links to the survey from announcements placed on Internet bulletin boards, electronic mailing lists, OCD-related Web sites, health Web sites, and popular Internet search engines. Participants were invited to complete a survey asking about their propensity to worry or doubt regarding everyday concerns. They were not required to provide names or any other identifying information.
Data were stored offline to preserve security of the data; risk to participants must therefore be considered minimal. Although reactive effects were not specifically addressed, participants were able to request a personalized response if they required further information. Participants were informed that data provided would be used for scientific research and statistical analyses and that they could cease participation at any time. Once completed, respondents were offered links to more information about OCD.
There were 1,083 1 participants, with a mean age of 23.3 (SD = 10.2). For the purpose of this analysis, participants were divided into five groups:
• Whites/Caucasians not reporting OCD (n = 582), • Blacks/African Americans not reporting OCD (n = 105), • Hispanics not reporting OCD (n = 67), • persons reporting possible OCD symptoms (primarily Whites but all races included; n = 175), and • persons reporting a prior OCD diagnosis (primarily Whites but all races included; n = 136).
Possible OCD was determined by asking respondents if they had ever thought or been told by others that they had OCD, in the absence of a formal diagnosis. The OCD diagnosis group consists of those who had been told by a health professional that they had OCD. Those selecting Asian, Middle Eastern, or other category without possible/proba-ble OCD were eliminated from the sample, as were persons who left more than seven items blank (252 participants). Participants were 26.5% male and 70.7% female. The vast majority of participants were from the United States (89.2%), and the remainder were primarily from English-speaking countries (e.g., Canada, United Kingdom, Australia). The mean age was 23.3.
Measures
In addition to demographic and mental health history questions, participants were asked to complete the PI. The 5-item rating scale used for the PI, also used for the shorter Washington State University revised version (PI-WSUR; Burns, Keortge, Formea, & Sternberger, 1996) , employs the following wording for categories, based on the amount of distress caused by each item:
Because we were concerned that the wording of the middle category might be misunderstood in light of the terms used for other categories intended to represent greater distress, we replaced "quite a lot" with "somewhat." Participants were able to leave questions blank if desired and were given room to make their own free-response comments.
Statistical Procedures
To verify the factor structure of the PI, we performed a varimax-rotated exploratory factor analysis (EFA) using M-PLUS (Muthén & Muthén, 1998) . Varimax rotation was selected to facilitate comparison with previous factor analyses. We elected to conduct an EFA rather than a series of confirmatory factor analyses (CFAs) of previously reported results, because although the results of previous studies were generally quite comparable, they differed in a number of small details at the item level. Our goal was to show general conformity with previous results and to provide a basis for our subsequent item response theory analysis rather than select among the small differences in the previous factor solutions. M-PLUS is a general factor analysis and structural equation modeling program with special facilities for modeling categorical data. The M-PLUS factor analysis model views the categorical items as arising from latent continuous variables that are divided into k categories at k -1 thresholds on an underlying latent normal distribution. The exploratory factor analysis is conducted on the covariances among the latent continuous variables.
The DIF analysis was performed with PARSCALE 3.2 using the Modified Graded Response Model (M-GRM; Muraki, 1990) , designed for use with polytomous data. In this model, each item has a slope, α j , and a difficulty, b j . (The term difficulty is borrowed from the ability domain, where IRT models originated. It refers to the overall probability that a participant will endorse an item, or "get it right." In personality and psychopathology scales, the difficulty parameter refers to likelihood of a pathological response to an item, for a fixed level of trait in the respondent. Difficult items are those that only participants with high values on the trait in question are likely to endorse.) The thresholds for the response categories on each item are represented by c k . Each participant has a latent score on the trait, denoted as θ i . The probability that participant i will endorse item j using response category k is given by,
(1.1) Equation 1.1 appears complex, but the model is actually quite simple. If the likelihood of an item endorsement is expressed as a log odds rather than a probability, it is linear:
In general, the model expresses the expectation that the log of the odds of an endorsement response increases linearly with the amount of the trait possessed by the respondent and decreases linearly with the extremity of the item and with increasing points on the response scale. Because there were many questions (60), several categories of questions (5), and a relatively small sample size for some groupings, the PARSCALE software was limited at times in its ability to perform the analysis. For the IRT analysis, it was necessary to collapse response categories (0,1,2,3,4 became 1,2,2,3,3, respectively) to simplify the estimation.
The DIF analysis was conducted in PARSCALE by fitting the M-GRM model separately in the racial groups for each of the factors identified by the exploratory factor analysis, allowing the mean value of the scale to differ between the groups but constraining the solutions so the slopes and category thresholds of the items were equal across groups. The item difficulties were free to differ between the groups but were scaled so they summed to zero in each group. The group differences between the item difficulties were then calculated and divided by their standard error. This procedure has the effect of identifying items with difficulty parameters that differ between the two groups after controlling for the average difference between the two groups. For example, if one group endorses most items on a trait more frequently than the other group, but there is a small group of items for which the pattern is reversed, these items will be identified as biased by the DIF procedure.
For example, suppose a washing scale has been estimated as described above in White and Black participants and, for simplicity, that the results have been scaled in terms of log odds rather than the traditional probabilities. Blacks are (hypothetically) more likely to endorse items on the scale, resulting in an average score for Blacks on the latent ability of 0.41, indicating that the log of the odds that a Black participant will endorse the item is 0.41 units greater than the log of the odds a White participant will endorse it. (The odds ratio is thus e .41 = 1.5.) Now, consider a particular item, "I always shower after touching domestic animals," with an a parameter equal to 0.6 in both groups. According to the model, the predicted difference between Blacks to Whites in the log odds of endorsement for the item is equal to (0.41)(0.6) = 0.25. However, on examining the results, it turns out that Blacks are even more likely to endorse this item relative to Whites than is true on the scale in general, with a difference in log odds equal to 0.8. The difference between the observed value of 0.8 and the value of 0.25 predicted by the no-bias model can be compared to its standard error and tested for significance. In this hypothetical example, we would conclude that differences in the probability of endorsing the animal item cannot be explained by the overall group difference in the washing scale.
To the extent the property does hold for all items, it indicates that group differences at the item level can be completely accounted for by a single group difference in the latent trait. To the extent some items do not fit this model, it suggests that responses are influenced by group membership in addition to participants' scores on the latent trait, which is a definition of DIF. An important implication of this procedure is that it separates overall group differences on a trait from item-level group differences after differences at the level of the trait have been controlled. The latter is indicative of DIF, but the former is not.
RESULTS
Preliminary Analysis
As shown in Table 1 , mean scores on the PI for both majority and minority members were consistent with earlier findings for nonclinical U.S. samples (Burns, Formea, Keortge, & Sternberger, 1995; Sternberger & Burns, 1991) . No significant differences in overall scores emerged between Whites, with a mean of 38.4 (SD = 30.3), and Blacks, with a mean of 42.9 (SD = 33.3), t(686) = -1.38, p = .17, two-tailed test. Hispanics had a mean score of 47.8 (SD = 33.9), which did differ significantly from Whites, t(648) = -2.36, p = .02, two-tailed test. Although a low N prevents further analysis at the item level, mean scores on the PI are provided for this group, because to our knowledge, these have not been previously reported for Hispanic respondents.
Mean scores for persons with possible and probable OCD were 69.6 (SD = 41.4) and 83.5 (SD = 43.5), respec- tively, and differed in the expected direction. This is consistent with prior studies done with clinical samples (Hafner, 1988; Kyrios & Iob, 1998; Sanavio, 1988) .
Factor Analysis
Exploratory factor analysis was performed on the entire sample, omitting any participants who left one or more responses blank, for a total of 785. Four factors were selected for rotation based on examination of scree plots and to simplify comparison with earlier studies, all of which had identified four factors in the PI (Kyrios, Bhar, & Wade, 1996; Sanavio, 1988; Sternberger & Burns, 1991) . The data most closely match those of Sternberger and Burns (1991) , who sampled U.S. college students in Washington State. The rotated factors were identified as (a) contamination and washing, (b) checking, (c) doubting and loss of control over mental activities, and (d) fear of acting on impulses. Table 2 details these findings.
Mean Raw Scores by Factor
Mean raw scores for each group, shown in Table 3 , were examined separately by factor. For the contamination items, Whites scored significantly lower than persons reporting an OCD diagnosis. However, mean scores for Blacks and Hispanics were significantly higher than scores for Whites and did not differ significantly from the OCD group. An ANOVA found no significant mean differences between ethnic groups for the remaining three factors: Checking, Mental Control/Doubt, and Fear of Impulses. As expected, OCD patients scored significantly higher on each of these subscales than any did nonaffected group.
DIF: Four Factors
The DIF analysis was performed for each of the factors for Blacks and Whites. As mentioned previously, Hispanics were not included in the IRT analysis due to a low n. Results appear in Table 4 , which lists raw score means and standard deviations, b (item difficulty) values, standard errors, differences between b values, and the critical ratio of group differences to their standard error. Items with critical ratios (b 2b 1 / SE SE 2 2 2 1 + ) greater than 1.96 (or less than -1.96) were considered significant and are indicated with a superscripted a. Items with negative differences indicate items more frequently endorsed by Blacks, whereas items with positive differences were more frequently endorsed by Whites. Some items that loaded on more than one factor appear twice.
Note, as described above, that the DIF models for the items are independent of any group differences on the en-tire scale. So, for example, on Factor 1 (Contamination), Blacks scored higher than Whites by 0.44 units on the IRT theta scale. 2 Again as above, the scale is essentially the log of an odds ratio, so the odds Blacks would endorse an item on this scale were e .44 or 1.55 times higher than the equivalent odds for Whites. The two items identified with DIF on this scale deviate from this pattern. Whites were more likely to report that their hands felt dirty when touching money, whereas Blacks were much more likely to report feeling dirty after touching an animal. There was no overall mean difference on either the checking or the mental control/doubt subscales, yet four checking items and two mental control items were endorsed significantly more frequently by Blacks. On the fear of impulses subscale, Whites were more likely than Blacks to report impulses to tear off their clothes in public, whereas Blacks were more likely to endorse an item concerning unintended obscene thoughts. On the mental control subscale, Blacks were more likely to endorse an item about unwanted unpleasant thoughts, although this item was only marginally significant. Figure 1 is a graph of the probability that Black and White participants will endorse Item 10 ("If an animal touches me, I feel dirty and immediately have to wash myself or change my clothing"), plotted as a function of estimated score on the latent contamination scale. Graphs of this kind are called item characteristic curves (ICC). The figure illustrates that Blacks are more likely than Whites to endorse the item, almost 20% more likely in the middle range of the latent trait, even after the mean difference between Blacks and Whites has been accounted for. Therefore, simple scoring procedures based on summing the number of endorsed items will tend to overestimate the trait in Blacks relative to Whites.
DISCUSSION
Reasons for Differences
Many of the DIF findings are consistent with earlier work in examining differences in mean item scores between Blacks and Whites on the MOCI (Thomas et al., 2000) . That study found overreporting of cleaning and grooming behaviors in Blacks compared to Whites, as did this investigation. There are several possible reasons why Blacks and Whites may differ in their response to OCD questionnaires. Some of these differences may be representative of different cultural practices and norms regarding normal behaviors (washing, grooming, being cautious), related to the pathological behaviors being assessed. Other differences may relate to how underrepresented minorities perceive majority observers. For example, in a behavioral treatment study, Hatch, Friedman, and Paradis (1996) documented greater reluctance among Black clients to disclose OCD symptoms out fear of being labeled "crazy." Therefore, self-presentation bias may be a factor in the underendorsement of certain pathological traits by Blacks (Whaley, 2001) . Overendorsement of certain items by Blacks could also be a means of positive self-presentation to counter negative stereotypes (Devine, 1989; Lepore & Brown, 1997) . Our laboratory is currently trying to elucidate the mechanisms of racial DIF in anxiety items.
Limitations of This Study
There are several limitations to this study that warrant caution in interpreting the results. Although Internet data may improve response veracity due to enhanced anonymity, it may be more difficult to ensure that respondents are answering certain demographic questions truthfully. Data cleaning was essential, although for our sample it was not difficult to identify duplicates (matching demographic variables and IP addresses) and surveys taken by nonserious responders. Like traditional student samples, 
FIGURE 1 Item Characteristic Curves for Black and White
Participants on Item 10
Internet samples are not representative, which may limit the generalizability of the findings. Participants are selfselected, not chosen at random, although recent research seems to indicate that self-selected Internet participants are at least as likely to give honest responses and produce valid data as traditional samples (Gosling, Vazire, Srivastava, & John, 2004) . Overall, we feel these issues have not subtracted from the quality of the data, given the consistency in PI mean scores, standard deviations, and factor structure as compared to the findings of other studies using student and community samples. See Nosek, Banaji and Greenwald (2002) for a more in-depth discussion of issues involving research on the Internet, an increasingly important modality of scientific inquiry.
It should be noted that in this study, the middle response category of the PI was reworded for clarity; it has not been previously documented as to how this may affect the findings. Future studies should consider adopting the same or similarly clarified wording, because the original wording could be confusing to some English-speaking participants.
Although the causes of DIF for many items may result from cultural difference or self-presentation bias, more research is needed to confirm these hypotheses. One way to understand these differences would be to explore the meaning of items with those taking the test on an individual basis. It would also be useful to design measures that combine items describing classical OCD symptoms with items designed to measure cultural attitudes about cleanliness, normal worry, and control of behavior, so the relations between these dimensions and pathological traits can be better understood.
Summary and Future Directions
There are significant differences in the way Blacks and Whites respond to OCD questionnaires, especially in the areas of contamination fears and checking. These differences go beyond simple group differences in the level of the trait; evidence suggests that existing OCD items do not measure the same traits in Blacks and Whites. Such instruments may also exhibit bias among other groups, such as Hispanics. It seems clear that measures of OCD need to be evaluated with ethnic considerations in mind. The current findings are compelling and indicate an urgent need for more work in cross-cultural validation of assessment tools.
NOTES
1. Included in this number are 18 underrepresented minorities (Pacific Islanders, Native American) whose data were not used for individual group comparison.
2. The unadjusted group difference in mean b values for Blacks (b 2 ) and Whites (b 1 ) on this factor is b 2b 1 = 0.891 -1.331 = -0.440.
